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Henrik Runnemalm, Forskningschef, GKN Aerospace Engine Systems

11155 Rev.1



This is what we do

GKN AEROSPACE

100,000 flights a
day with GKN
Aerospace
technology on
board

GKN DRIVELINE

Close to 90m cars
built in 2016 and

GKN Driveline was
in nearly half of
them

GKN POWDER
METALLURGY

Every day GKN
Powder Metallurgy
ships 13 million
parts

GKN LAND SYSTEMS

GKN Land Systems
has around 30,000

customers
worldwide




The Widest Range of Technologies

Chemistry & Processes Major assemblies
Materials

Near Nett.bining

Additive Manufacturing

' !iJQ

F0|m|ng & W\elding

Qutting edge canopies

“omposite Fan C3

Damage Detection Coatings

[aser Welded Sructures

o8 Space Propulsion
High temperature Materials Automated Polishing Sructures
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GKN Aerospace combining technologies to offer unique products ,_




Journey from current state to wanted position

Do we have a good understanding of what’'s needed to stay competitive?
What steps do we need to take to move forward to meet our strategic plans?

Where is the manufacturing industry heading?

Vision/Strategic Plan

A —
g a ‘(v= From Industry 1.0 to Industry 4.0 ...'&
2 | 4
I n G First Second Third Fourth ()
= . - Industrial Industrial Industrial Industrial
5 u *‘E Revolution Revolution Revolution Revolution
u— = based on the introduction based on mass production | based on the use of based on the use of
n u — of mechanical production achieved by division of { ics and IT to cyber-physical
c A E equipment driven by labor concept and the use further automate
IC:G C urrent state - = = water and steam power of electrical energy production =

—— X XXX IXIII] Q))) %
— 'm0
N il s Ca
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First i C]

First mechanical loom, 1784 be';, (qon il m ¥ 1& ) l

slaughterhouse, 1870 l

V.m' Vm
—> 1800 1900 2000 Tocay Time
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Design and Manufacturing

Product
Lifecycle

Management

Source: Chalmers System Engineering & PLM
I ——



Giving some examples

11155 Rev.1

MAKING THINGS |



Providing the tools and systems is necessary

All product definitions has to fulfill design intent

All manufacturing has to be traceable to its source a0Nn ~ o Brg

All product use has to be logged and stored 'Y / > Cl 4

All PRODUCT DATA has to be maintained and available HRETRADYSon

“What could possibly go wrong” — Quite a lot actually!

Data management process

i Qualit\r CAPAs
Separate
Tools

Design and Simulation
Data Reuse Similar Part
PLM System : Design or Design
Teamcenter n O Revision

(New PLM Cycle)

%
Customer
Cnmplaln‘ts
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lllustrating multidisciplinary optimization

*Object Oriented Design
enabling functional trade offs

-Design Space Exploration ™"
enabled through design
automation and big data .
analytics ey

Advances in computer aided
engineering support
technology integration

-Weld life

Producability
~weld length
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Different level of data

Business

planning &

logistics

overcrowded|

Resrouce level

Idle

Demand level

Only if nothing else

Highest priority]

Manufacturing
operations
management

Machine level controlls

Manufacturing processes




Statistical Process Control (SPC)

> KPS is asystem developed at GKN Aerospace Sweden for

>

>

collection of inspection and process data

making process robustness analysis

> The aim with the system is to, based on statistics from reported data,

>

>

>

graphically present data

determine the level of the continuous sampling plan

perform analyses to find problem areas

follow up of improvement work and create feedback to design

The data speaks for
itself. | respect
everyone's opinion, but

we make decisions
based on facts, not
opinions.

Carol Todd



Machine monitoring

Wh ’? I = 15:02:04 Machine overview AXOS Visualize

Machine 7256

to utilize each machine (asset) as efficient as _ 338pieces
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Build Competence

In the end, no matter what tools, systems, technologies we
Introduce in order to Improve our business, everything
comes down to the competence of our people

KNOWLEDGE SKILLS PEFIFOFIMANCE
COMPETE Gy
B o e

EXPERIENCE  LEADERSHIP



What do we need

1. We need to develop analysis methods and decision support based on the
Ind. 4.0 architecture to gain resource efficiency at all levels

2. We need to support regulatory framework and standardization
3. We need to better understand safety and security aspects

4. Areference architecture to continuously demonstrate Ind 4.0
We need to provide Training and continuing professional development
Introduce new technology as it is matured

5. Better understand future work organization and design






